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(54) Method and apparatus for job preview in printer device 



(57) A printer device (200) is provided with a print 
manager module and preview generator module capa- 
ble of generating a preview image of a print job in a form 
which accurately reflects the format and settings of the 
particular printer device. The print image is accessible 



via a web server (206) as an HTML page which can be 
viewed by a web browser on a client computer. A user 
may obtain a preview image on a visual display unit of 
the client computer which accurately describes a print 
image which will be printed by the printer device accord- 
ing to the local settings of that printer device. 
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Description 

Field of the Invention 



10 



[0001] The present invention relates to the field of 
pnnters, and particularly although not exclusively to a 
method and apparatus for visualising a print image in a 
form m which the print image will be printed on a specific 
pnnter device. 

Background to the lnw»nn«„ 

[0002] A print preview facility is known in many prior 
art raster image processor (RlP's) and in some known 
pnnter drivers. Such preview applications are run on is 
host platforms, and operate by rendering an image print 
job before sending it to a printer, and allow a user to 
visualise the layout of the print job, and confirm the lay- 
out pnorto printing. The usermay cancel a print job after 
visualisation, or may confirm printing. 20 
[0003] There are several disadvantages with prior art 
preview solutions as follows: 

[0004] Firstly, a preview image presented on a visual 
display unit may not be an accurate representation of 

rLTr? T^t ima9e 10 bS Printed b * the P ri ^r. 2S 
There may be differences between the preview visual- 
ised at a host computer, driving a printer, and the final 
-mage rendered in the printer. Such differences may be 
due to J 

30 

• Use of different render engines from printerto print- 
er 

• Different printer settings, for example margins 
which affect the size of the image 

• Difference in available font options within different 3s 
printers. It may be that a preview software displays 

an image using fonts which are unavailable in the 
actual printer. 



In prior art printers, driven by a computer having a driver 
information concerning the fonts, settings, renderings 
and layout which are specific to the printer are not com- 

1* ^ the P™ te r to "^e host computer from 
which the printer is driven. 

[0005] Secondly, there is an impact on the perform- 
ance of the host platform due to the rendering process 

Towlf ' n9 H° f ima96S 18 demandi "9 "P°n Processing 
power, and a rendering process carried out in a host 
computer may affect the performance of the host for run- 
ning other applications. 

[0006] Thirdly, in order to offer preview functionality 
each operating system p.atform, for example 
Windows®, Macintosh® OS, Unix® or Linux® re- 
quires its own render. There is a cost of development 
per platform in order to develop a plurality of renders 



Summary of the Invention 

[0007] One object of the present invention is to pro- 
vide a preview facility which enables an accurate pre- 
view of a print job, in which local printer settings are ac- 
counted for in a preview image, and which provides an 
accurate representation of a print image as it would ac- 

ool ° Ut 3 Pnnt media by a s P ecific P^ter. 

[0008] A further object of the present invention is to 

provide a preview functionality which is host platform in- 
dependent. 

[0009] A further object of the invention may be to re- 
duce an overall cost of developing and maintaining a 
preview product. 

[0010] A further objective of the present invention may 
be to reduce the performance cost requirement of a pre- 
view function on a client computer terminal 
[0011] Afurtherobjectiveofthepresentinventionmay 
be to reduce resources needed on the printer platform 
to generate a preview image. 

[0012] According to a first aspect of the present inven- 
tion there is provided a printer device comprising: 

a physical printer mechanism (100, 200) capable of 
producing printed images on a print media; 

an electronic data processing means (203-205) ca- 
pable of controlling said physical print mechanism; 

a bi-directional communications port (202) capable 
of sending and receiving data; 

a preview generation means 207 for generatina a 
print preview data, and 

a server means 206 capable of presenting said pre- 
view data in page format readable via said bi-direc- 
tional communications port. 



[0013] In a specific implementation of the invention a 
render device that processes a print job in order to gen- 
erate a preview of that job is the same render device 
hat generates the printing job. It takes into account all 
the pnnter internal settings that are unknown by the 
host, and generates an accurate job preview 
[0014] A preview is generated by a printer and ac- 
cessed by a web browser resident on a client computer 
terminal, making it easy to get the preview from any host 
platform, with no further development cost at the host 
As the preview is generated in the printer, it frees the 
host from generating the preview and leaves the host 
resources available for other tasks required by a user 
for example running applications. 
[0015] According to a second aspect of the present 
55 invention there is provided: 



a plurality of printer devices; 
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a plurality of client computer devices, each having 
a user interface having a visual display unit; 

each one of said plurality of printer devices compris- 
ing a physical printer mechanism, at least one com- 
munications port, a control means for controlling 
said ports and said printer mechanism, a preview 
generation means for generating a preview image 
data of a print job, and a server means capable of 
generating a page viewable via said port; 

each said client computer device comprising: 

at least one processor, an operating system, at least 
one communications port for communicating said 
client computer device with a said printer device, a 
user interface having a visual display unit, a driver 
meansfordriving a said printer device, and a brows- 
er means for browsing a page display on a said 
printer device. 

[0016] According to a third aspect of the present in- 
vention there is provided a method of generating a pre- 
view image for preview of a print job, said method com- 
prising the steps of: 

receiving a print job (501); 

requesting a preview of said print job (500); 

rendering (507) said image data of said print job to 
generate a rendered image file; 

generating a preview image from a rendered image, 
taking into account specific settings and printer 
characteristics. 

[0017] According to a fourth aspect of the present in- 
vention there is provided a printing means for printing 
images, said printing means comprising: 

a printer mechanism; 

a preview generation means for generating a pre- 
view image of said print job, 

wherein said preview generation means operates 
to preview said print job in a form substantially identical 
to a form in which said print job will be printed by said 
printer mechanism. 

[001 8] The invention aims to offer a means and appa- 
ratus for viewing an appearance on a user's print job, 
both during printing of the job, and/or before a page of 
print image is physically printed, so that no user time or 
print media e.g. paper or ink are wasted. 



4 

Brief D scription of the Drawings 

[0019] For a better understanding of the invention and 
to show how the same may be carried into effect, there 
5 will now be described by way of example only, specific 
embodiments, methods and processes according to the 
present invention with reference to the accompanying 
drawings in which: 

10 Fig. 1 illustrates schematically a printing system 
and apparatus comprising one or a plurality of client 
devices and one or a plurality of server devices for 
printing documents in accordance with a specific 
implementation of the present invention; 

15 

Fig. 2 illustrates schematically hardware, firmware 
and software architectures of the client and server 
devices of Fig. 1 ; 

20 Fig. 3 illustrates schematically data and instructions 
sent between the client and serverdevices of Fig. 1 ; 

Fig. 4 illustrates schematically an overview of an op- 
eration for activating a print job; 

25 

Fig. 5 illustrates schematically a logical architecture 
of a printer device, showing handling of browser re- 
quests and print jobs; 

30 Fig. 6 illustrates schematically process steps car- 
ried out by printer devices and client computers in 
the system of Fig. 1 for providing a preview image 
at a client terminal display, and for printing or can- 
celing a print job; 

35 

Fig. 7 illustrates schematically an example of a pre- 
view progress display presented at a client terminal , 
but without a rendered image; and 

40 Fig. 8 illustrates schematically a preview image pre- 
sented at a client terminal in accordance with a 
printer's internal settings and showing a rendered 
image in a form to be printed. 

45 Detailed Description of the Best Mode for Carrying 
Out the Invention 

[0020] There will now be described by way of example 
the best mode contemplated by the inventors for carry- 

50 ing out the invention. In the following description numer- 
ous specific details are set forth in order to provide a 
thorough understanding of the present invention. It will 
be apparent however, to one skilled in the art, that the 
present invention may be practiced without limitation to 

55 these specific details. In other instances, well known 
methods and structures have not been described in de- 
tail so as not to unnecessarily obscure the present in- 
vention. 
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knci , 1 Specrflcation . *e term 'host computed 
is used to descr.be any computer terminal which can 
communicate with a printer device, and having a weS 
browser. The terms 'hostV 'host computer- and clt 

SaS to mean the same 

thing and shall be construed accordingly. 

Sf 21 - ^ SpeCifi ° irn P |ernent at'ons °f the invention pro- 
vide a job pre Vl ew visualization of a job as it will be ac- 
tual y on . print media via J bro J e ^ 

dent on a client computer. The job preview shows a Js- 
«' Pre™* display of an image to be printed by a user 
on a specific printer device. The preview is generated 

by a specif ic preview image operation mechanism which 
uses the existing printer embedded RIP, made available 
by a web server resident on the printer device, and can 

£ r V thS W6b br ° WSer based in a cli *nt compu 
ter which may be hosting the printer via a driver, and 
which may access the printer over a network. Visualiza- 
tion of a print preview on a visual display device of the 
client computer is available to the user. The user can 
browse a web page generated by the printer, the web 

orinted ,°r 9 ^ aCCUrate PreVi6W of an ima 9* to be 
printed, aking into account all the particular settings of 
that printer .ncluding fonts, rendering, margin size color 
conversions which depend on media type colors and 
otherparameters which are variable from printerto print- 

[0023] As the preview is generated by the printer and 
accessed by the web browser, the preview may be" 

rtS .k P ' atf0rm ' With n ° devel °Pment cost. 

a ^Ln" her ; hecos,of ^eloping and maintaining 

TnthTh t P 96 , deSCriPti0n ,an9Ua9e ( PDL > interpreter 

at on S ^ ^ aV ° ided by USin9 Speci,ic ^men- 
tations accord.ng to present invention. There is no need 

002* an R T f terpretert ° a diffa ™t operating system 
0025] Referring to Fig. 1 herein, there is illustrated 
schematically in physical view a printing system and ap- 

ZtZ aCC °I d,n9 10 8 Sp6Cific '"Plantation of the 
present invention. The system comprises one or a plu 
rality of client computer devices, for example PC's 101 

02 com! 63 Pr ° Vided WitH 006 ° r more '^aces 
1 02 comprising visual display units on which a print pre- 
view -d.sp.ay can be viewed by one or more users , nl 
vidua. ones of the client computers communicate with 
individual ones of the printer devices. The printers may 

the """.SI t0 and driV6n fr ° m thS COmputer devic - 
the pnnters being connected to the computer device by 

asu, able connection such as an ethernet connection 
Othe ones of the client computers may have access to 
the pnnter device via a local area network, a virtual pri- 
vate network (VPN), an intranet or via the internet The 
computers may be personal computers (PC), Macintosh 

a°vXr,° r ° ther indMdUa ' com ^' a " d - 

Linux ^ M ° P T at ^ 9 SyStSmS ' f ° r 6Xamp,e 
Linux, or Macintosh operating systems 

[0026] Referring to Fig. 2 herein, there is illustrated in 

architectural form a client computer and printer The 

pnnter 200 comprises a physical printing mSarLm 



w 



15 



20 
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30 
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40 
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201 for producing a physical image on a print medium, 
e.g paper, the physical mechanism being capable of 
printing a rendered image in either black and white o 
2 a cIT/h 3 PlUra - ,ity ° f P ° rtS 202 f0r °°™,unicating 

sTucrionrl 6 reCeiVin9 Print data and pri "t * 
structtons, a processor 203 and memory 204 for con- 

trolling the printing mechanism and communications via 

Irfnf,?!? d ' e Print j0bs and control P ri "ting of the 
print jobs as images, the processor and memo,? oper- 
ating ,n accordance with an operating system 205- a 
web server application 206 capable of generating a web 
page contain.ng a preview of a print job, and a preview 
generator 207 and print manager module forgenerating 
the preview and managing a plurality of print jobs in I 
print job queue. ' 

[0027] A client computer 208 connected to the printer 
comprises one or a plurality of communication ports 
210 a processor 211 and a memory 212; an operating 
system 213 for example Windows, Linux, Unix or the 
^n»K, USe , r r terfaCe 214 inC ' Udin9 a visual dis P'ay unit 

2?5 caol ? yi " 9 3 PreVi6W ima9e; an a PP ,ica tion 
215 capable of generating print data, for example imag- 
es; a pnnt driver 21 6 for driving server printer 200; and 

I tZ .r 8 " readin9 8 W6b P a9e Panted 

by the server pnnter 200. 

Eh!™/?™ 9 t0 Fi9 ' 3 herein ' there is illustrated 
schematically communications between a first client 

[0029] Referring to Fig. 4 herein, there is illustrated 
schematically activation of a print job by a user Sr 
400 sends a print job to a printer device 401 . Simulta- 
neously, the driver 400 launches a preview page wS, 
browser 402 connects to printer 401 , which contains a 
preview generator which generates the preview page 
The preview page is served to the web browser 402 A 
user 403 acts on a print job, having viewed the preview 
to erther pnnt or cancel the print job, and via web brow^ 

rootm of 3 Print ° r Can ° el Signal t0 tne Printer 401 . 
[0030] Referring to Fig. 5 herein, there is illustrated 
schematic^ a logical architecture of server prinS 
200 showing data flows and request flows within the 
anchrtecture. Print jobs are received via inpcSout put 
ports 207, as are browser requests. Data repository 501 
scores data describing printer settings, such asZ 
types font size, ink color, ink availability, margin types 
page layout which are specific to the set up of that par- 
ticular printer. Browser requests are directed to web 
server modute206, whereas printjobs containing image 
data are directed to a page description language inter- 
preters module 502 which renders the imag'e data and 
Msasub-sampled image finally encoded in JPEG 
format. This image reflects exactly the preview of the 
jmage that will be printed. ,t reflects the margins, prim 
media dimensions, fonts, appropriate color conversions 
dependmg upon media type characteristics, and other 
printer settings that are unknown by the host Job pre- 
views can be stored in a filing database 503 The web 
server and page description language module 502 
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along with the data repository module 501 are connect- 
ed together through a back-plane module 500. The 
back-plane module 400 can receive files from the filing 
database 503. 

[0031] In step 600 a user requests a print preview 
from a client computer. The request is made by way of 
a key command typed in by the user, or by way of a point- 
ing device command, for example a mouse device being 
manually clicked when a pointer icon corresponds with 
a print preview icon displayed on a visual display unit of 
the client computer. In step 601 , the driver sends a print 
job to the printer. The print job includes an image data 
303, and a PAUSE command 304 causing the preview 
generation and print manager module 207 to pause the 
print job in a queue of print jobs in step 602, and await 
user confirmation. The print data also contains a name 
data and a timestamp data, denoting a time when the 
print data was generated, and enabling the print job to 
be identified. 

[0032] In step 603, the driver launches a web browser 
with a URL containing a job identification. In step 604, 
browser module 21 7 connects with web server 206, re- 
questing the web server as a resource in step 605. The 
request sent by the web browser contains a URL used 
by the driver. The URL used by the driver comprises: 

• An internet protocol address of the printer, which is 
known by the driver 21 6 

• A CGI script formed by the keyboard 'preview', plus 
parameters which identify the print data, i.e. a job 
name and a timestamp when the print data was gen- 
erated. The CGI script has the form 
http:\\printerlP\preview?name=jobname? 
time=timestamp 

[0033] In step 606 the web server identifies the re- 
quested print job in the printer's job queue using the 
URL, and in particular the name and time data fields 
from the URL. The web server 206 looks into the data 
repository module 401 via back-plane 500 for the pre- 
view of the requested job. If the preview is not ready, the 
data repository serves a generic HTML page which in- 
forms the web browser of the previews progress. This 
page is refreshed automatically, so that progress infor- 
mation displayed on the generic HTML page is periodi- 
cally updated. An example of such a page is shown in 
Fig. 7 herein. 

[0034] In step 607, which can occur in parallel with 
steps 603-606, the PDL interpreter embedded in the 
printer renders the image data of the print job and the 
image preview generator generates a low resolution im- 
age in encoded JPEG format. Print manager 207 noti- 
fies web server module 206 of the JPEG file in step 608, 
and in step 609 web server module 206 registers the 
JPEG file as a new resource. In step 610, the web server 
206 in the printer displays an HTML page. The preview 
display HTML page is displayed by the browser module 
21 7 to the user in step 611 as a visual display on a user 



interface of the client computer. 

[0035] Whilst the PDL module 402 is rendering the im- 
age, a preview progress report view may be generated 
and made available for display by the web server 206 

5 by a web browser 21 7 on a client computer. An example 
of a preview progress report display is illustrated in Fig. 
7 herein. A preview progress report display comprises 
a HTML page displaying information concerning a 
progress of a print previewed. For example, status may 

10 include 'waiting to receive a job 1 . A different status may 
be 'ripping 46%' 

[0036] Once the PDL module 502 has finished ren- 
dering the image, rendered image data may be sent 
from the web server module to the web browser module 

15 21 7 in order to complete the HTML page, resulting in a 
visual display 800 at the client computer as illustrated 
schematically with reference to Fig. 8 herein. 
[0037] Having been presented with a display of the 
HTML page in step 511 , a user may then activate a print 

20 icon 801 which sends a print command which causes 
web server module 21 6 to send a print command to the 
print manager 207 in step 512, resulting in the print man- 
ager printing the image to a print medium in step 513. 
Alternatively, the user may activate a cancel icon 801 

25 resulting in a cancel command being sent by the web 
server module 21 6 to the print manager 207 for cancel- 
lation of the print job and the preview in step 515. The 
HTML preview page 800 also comprises a paper layout 
display 802 in addition to a document image preview dis- 

30 play 803, and lists relevant information such as a type 
of paper which is loaded onto the printer, a dimension 
of the paper, a status of the printer including whether the 
printer has enough supplies, whether the printer is in us- 
age, and whether the printer contains continuation 

35 sheets of print media, and lists jobs pending. There are 
also a hold icon 805 for holding a pending print job in 
the print queue, a continue icon 806 for continuing with 
a print job in the print queue and a delete icon 807 for 
deleting a print job in the print queue. 

40 [0038] Since the preview generation and print man- 
ager 207 generates a print preview data in a format 
which is specific to the individual settings of the printer 
device, the HTML page compiled by the web server 
module 206 and viewed by web browser module 217 

45 shows a preview image of an item to be printed in the 
exact format in which the item wilt be printed so that the 
viewer views a print preview image which accurately re- 
flects the actual printed image on the print media. 
[0039] In a networked system comprising a plurality 

so of printer devices, each configured differently in terms 
of font settings, paper size, color/black and white car- 
tridges, and a plurality of client terminals each having 
access to a plurality of differently set up printers, a user 
may obtain print previews from each one of the different 

55 printers, to select a print format which best suits the user. 
The print preview facility allows the user to see a preview 
of the print image on a particular printer in the exactform 
in which it will be printed. Thus, in a system having many 
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printers, a user at a client terminal may compare and 
select various different print formats according to differ- 
ent printer settings of a plurality of individual different 
printers in a network system, whilst avoiding unneces- 
sary expending print media to determine the layout of 
the final printed image. 

[0040] Each individual printer may be supplied at 
point of shipping, with the web server module 206 and 
a preview generation and print manager module 207 
Thus, no additional software needs to be installed on a 
new printer or additional printer which may be added to 
an easting network of computers and printers. A selec- 
tion of pnnt commands for printing orcanceling a job are 
available at the client computer within a preview display 
containing an HTML image of a final print in a form which 
accurately reflects the image printed on the print media 
by a particular printer. 

[0041] on addition of a printer to a host computer or 
a network of computers, the driver of the host computer 
need on |y 'find' the new printer via the operating system 
of the computer, in order to install that printer. Once in- 
stalled to configure the printer to access the preview 
through the web, the user has to enter the IP address 
of the printer into the driver and can send print data to 
the printer, along with name data specifying a job name 
of a pnnt job, and time data specifying a timestamp of a 
print data to that particular printer. 
[0042] Communications need not be made over the 
internet. As long as a browser can access the preview 
generation means via a bi-directional link, and the print- 
er can communicate with the browser bi-directional link 
the raster image processor need not be provided in a 
same housing as a printer mechanism 



w 
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1 . A printer device comprising: 

a physical printer mechanism (1 00, 200) capa- 40 
ble of producing printed images on a print i 
dia; 



t me- 



an electronic data processing means (203-205) 
capable of controlling said physical print mech- 4s 
anism; 



7. 



a bi-directional communications port (202) 
pable of sending and receiving data; 



ca- 



50 



a preview generation means 207 for generating 
a print preview data, and 

a seiver means 206 capable of presenting said 
preview data in page format readable via said 55 
bi-directional communications port. 

2. The printer device as claimed in claim 1 , wherein 



said preview image is displayed in a form which vis- 
ually represents an image of a print job in a form as 
printed taking into account individual printer set- 
tings of said printer device. 

3- The printer device as claimed in claim 1 , wherein 
said preview image is displayed in a form which vis- 
ually represents an image of a print job in a form as 
printed taking into account settings of said printer 
device selected from the set: 

font type; 

font size; 

page margins; 

print media dimensions; 

appropriate color conversion depending on me- 
dia type characters. 

I. The printer device as claimed in anyone of the pre- 
ceding claims, wherein said page data is presented 
m a form readable by a browser (21 7). 

• The printer device as claimed in any one of the pre- 
cedmg claims, wherein said preview image data is 
presented in the form of an HTML Page. 

The printer as claimed in any one of the preceding 
claims, wherein said printer operates to store a print 
job in a print queue, said print job stored in said 
queue having a URL address stored within said 
printer said address comprising: 

a printer address; 

a job name data; and 

a timestamp data. 

A system of networked computer entities compris- 

a plurality of printer devices; 

a plurality of client computer devices, each hav- 
ing a user interface having a visual display unit; 

each one of said plurality of printer devices 
comprising a physical printer mechanism, at 
least one communications port, a control 
means for controlling said ports and said printer 
mechanism, a preview generation means for 
generating a preview image data of a print job 
and a server means capable of generating a 
page viewable via said port; 
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each said client computer device comprising: 

at least one processor, an operating sys- 
tem, at least one communications port for 
communicating said client computer de- 
vice with a said printer device, a user inter- 
face having a visual display unit, a driver 
means for driving a said printer device, and 
a browser means for browsing a page dis- 
play on a said printer device. 

8. The system as claimed in claim 7, wherein said 
browser device is capable of browsing a page im- 
age of a print preview, said page image displaying 
a preview image which is a true image representa- 
tion of a print image in a form in which it may be 
printed by a said printer device, taking into account 
the specific settings of that printer. 

9. The system as claimed in claim 7 or 8 wherein said 
user interface is arranged to send a print command 
to said printer to print a print image in a same format 
as identified by a said print preview on said visual 
display unit. 

10. A method of generating a preview image for preview 
of a print job, said method comprising the steps of: 

receiving a print job (501 ); 

requesting a preview of said print job (500); 

rendering (507) said image data of said print 
job to generate a rendered image file; and 

generating a preview image from a rendered 
image taking into account specific settings and 
printer characteristics. 

1 1 . The method as claimed in claim 1 0, further compris- 
ing the steps of: 

registering (509) said printer image file as a re- 
source in a web server; 

presenting (511) said preview as a web page. 

12. The method as claimed in claim 10, wherein said 
preview page contains a preview image data of a 
print job in a form for printing said print job on said 
printer, taking into account local settings and capa- 
bilities of said printer device. 

13. The method as claimed in any one of claims 10 to 
12, wherein said print job comprises: 

a job name data. 
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1 4. The method as claimed in any one of the preceding 
claims, wherein said print job comprises: 

a timestamp data. 

15. The method as claimed in any one of claims 10 to 

14, wherein said local printer settings are selected 
from the set; 

font settings; 

margin settings; 

rendering settings; 

print media size and type settings; 

color settings; 

internal printer settings. 

16. The method as claimed in any one of claims 10 to 

1 5, further comprising the step of: 

displaying a generic page informing of progress 
of a preview page compilation. 

17. The method as claimed in any one of claims 10 to 

16, comprising: 

receiving a requestto said web server in a HT- 
TP format, said request specifying: 

a printer address; and 

a job identification data. 

1 8. The method as claimed in claim 1 0, further compris- 
ing the steps of: 

sending a pause signal with said print job to 
pause printing. 

1 9. The method as claimed in claim 1 0, further compris- 
ing the step of: 

sending a print signal to override a paused con- 
dition of said print job. 

20. A printing means for printing images, said printing 
means comprising: 

a printer mechanism; 

a preview generation means for generating a 
preview image of said print job, 

wherein said preview generation means op- 
erates to preview said print job in a form substan- 
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tolly identical to a form in which said print job will 
be printed by said printer mechanism. 

21. The P rintingmeansasclaimedinclaim20, wherein 
said preview means comprises: 5 

P^fnr Pr ° CeSSOr f ° rrenderin 9 said 

22. 
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The pnnting means as claimed in claim 20 further 
compnsmg a driver means for sending a print job t0 
said pnnter mechanism wherein said driver sends 
a Pause command, for pausing said printer mech 
anism, awaiting a confirmation signal for p oceej 
mg with printing said print job. P r °ceed- 

23. Theprintingmeansasclaimedinclaimao, wherein 
sa,d preview generation image is generated as a 
redely low resolution image comp'aredt a pit 
ed image with said printer mechanism. 

24. The printing means as claimed in claim 20, wherein 
said preview generation means is provided Z a 
b.-d.rectiona. communications link for sending and 
eceivmg communications with said printer mecha 
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